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Abstract 



PROBLEM TO BE SOLVED: To provide a method for manufacturing a spherical semiconductor device 
with improved connectivity to the outside. 

SOLUTION: In a method for the manufacturing method of a semiconductor device with spherical bumps 
10 on a surface electrode 2 of a spherical semiconductor element 1 . conductive balls for forming the 
spherical bumps 1 0 are tentatively arranged at positions, corresponding to the surface electrode 2 of the 
spherical semiconductor element 1 on an arrangement substrate, and each conductive ball is transferred 
and welded to the surface electrode 2 of the spherical semiconductor element 1 . The conductive ball is 
transferred from the arrangement substrate to the surface electrode 2 of the spherical semiconductor 
element 1 , while regulating the position of each conductive ball on the arrangement substrate. By 
tentatively arranging the conductive ball on the arrangement substrate and aligning the conductive ball 
and the electrode 2 of the spherical semiconductor element 1 , both are brought into contact with each 
other and the conductive ball is transferred and welded to the surface electrode. 
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•1 

J: d t Lfc; t Sr^k -f-Sti^Ja 1 2 Gig 
i: mm 1 ~ 3 <0V 1 5Sfc3a*8«««^N»«: 

im^mi] cottfis 1 oijuiosf Sit 

[0001] 
[0002] 

«s*tTv^« . zms^^im^i^<^m^ i 

P-^^ij-frS d k t: J: 0 , ^«<i:«BI6S-»oi|iief«ia$- 
[0003] 



awk-rs. 

10 [0005] 

[ 0 0 0 6 1 i :^%mnmt^mm<r>fm:fm 

bimUbi-i. 

[ 0 0 0 7 ] * ;t . *?6^tf^tt^*«a<OSjtm 
tzLiiZbi:imfri>. 

[ 0 0 0 8 ] ^ y-o , *i|BBw««^«^a^osBi*^ 
30 fls*iNo*iBSf8ffifciK;?»&$n&ck*#iak-r&. 

[ 0 0 0 9 ] i/c, *«Bger»^«i|£3i!f<^a<7)58Jg*:ft 

»««^?<D|giB««fc:|lK^»S-S it* C k imSib T 
h. 

[ 0 0 1 0 ] *«^c7)««i|£i»fl^aco«!Ji*^ 

tcts^ft^-rsc: k s-^ak-r* . 

[ 0 0 1 1 1 *l6i!«<0«tti|iS«*^a(Ol8i^ 
40 fcrtov^T. «tt^«cSR^«o«ffiitfJjLhoap«tt--K- 

yr$-»«-r&c k Srimak-ri. . 

[00121 *l6Wfc: J:ntf , «ttiti««<c«^^iifii 
«tt#~/l/k«tt^«:*^affik «-{ia-&ir»i-L^r 
50 [ 0 O 1 3 J wO)»^tiNF«t»^^E«Sffi-CA 
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[00 14] 

100 15] ^d-C. 9J<*¥3l**c*i^Ui«««0i^'j3 

10 0 1 6] txt tti. m 1 (r>m<ox o izm^r^tm 
^i<omm^Pimtzmr>x. mfk^^mtj^k^xti 
a<o««>'^>n oA^m^fiTi^s. «tt-'<yn o 
ai«tt<?5^a.K-;usr««#gi««^i<otwiffltc 
lE¥L;tt>or*&. cft^iffl^^j^teAyriott. 

<o«ftt^ffi s t Eg«^«c«^ 1 <o«iBt coBltBr^o 

4«Hcae^ 1 ^> s^ajEJi t r i) I. . 

[00 1 7] 0214. ^«/N>ri 0<OEJIIM«-«^ 

fc:^Ltv%s. »«ppiBS{=iiw&i«oasKA>ri 
oco^-^ii, «*t¥aif*«^ 1 <r>mmtzi&A^tLXi^i> 
mffi 2 . m^^m <5*»^: j: a trttiUPPiii s t 
mt^mmk=f- 1 co^ib ( mi^p t -n> ) isitcfiiaiKG 

1 0J:««^Jiai«t#?l*>f;.§5aj$-ti-Tfiitt&ii: 
-rsiS- «t?/^>-ri 0<^:tS&=S:iil^»L^»3:W» 
[00 18] @2<D07i?Mti3V^T. lBj^iP*31&«« 

R-rg ( r+R) c os(9 (0S^S2») 
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[00191 J:a«ffi<o J: 0 izm^^im^ 1 <r>0m 
0««2fc:««A>n OSr*-t&««iNlf*«ai*« 

mti^fmma. ««^»«c«^i<o«ffi>«fii2 
j«««Ltfc««/'«yr 1 0 s-^^-fc&swtto^a^ 

sR^ 1 O^iBlgffi 2 1:<6^^* i: V ^ 3 1 OT* 6 . 

1 0 0 2 o 1 c c r . a 3 {4*«BB;>a;f;:«fi « sjijsss 

10 «.-K-;m2riSE5«L/::«^Srji^LTV^S. 01<?5J: 

3 (c«ttifisi««!i^ 1 <r>mm<^Pim^i(i'yxnLW<yr 

-;H l*»'TO{c:<5ffi^$ti&. 
[ 0 0 2 1 1 #:fea#-;H 1 (4 , 04 tt^-r J: 3 (CE 

iiT V . Sm 2 1 J4««^f*«^ 1 OHJffi 2 tcit 
iSLT. C:<O0l|X-{4R^tcaoTi^«?*l.TV^&. 

i»iJ3i«2 0»4^JR«<ot<^)f*>^tJ:L\ EM?L 
2 i<offlPSS2 1 aiiT-^^izm^^tixa*). z<r> 

I. imizmtmMm-i>;itifiX'^h. 

[00221 ZZXmSlZTTi-tXolZ. E3SI?L2,l£Ora 
P»21a<Ox->'^^|a{4, »4L<1410* <a<6 
0* S5KHfc:ia«$*lS. 4fc, «t,»4L<l43 0' 
-(9<a<60* -<9 (<9<20* ) (7)^ftt. 

[00231 4>t, E?«S«2 0<?5E?IJ?12 1 SaS^r 

i OE^iJTL 2 1 {CffiE?IISfl^^S-1C-;U 1 1 ^04 <0 
MJSiffiX 0 izMWrni L, Cliifc J: Oifea^^-;!^ 1 1 «r 

30 mm.2ii3m^^hJ:^iz'ri>zti><x^s,. 

(00241 *^BB*&C^fcv^■c^lS;J^-/^ 1 1 ii. a* 
J: 0«tti|i«f*«^ 1 <7mmim 2 tz^^wm^ 
. ..hzkifixm. 06te*jv^T. mmm^20izimi^ 

<7m3<nXotz^$l!t(-/Ul 1 JiJ^njgtc^RE^iJ^ixTV^ 
St<?>i:-rS. -eur. E?«*«2 0±t<SE?!l?^i/c 
^«--K-;H ItcJtLT, 3*tt*^«c|R^l StTK?* 
* . r&R.-K-yl' 1 1 1 1 2 1 i&ta 

B^*)*L^:*<^.. P9«SrSf«$-ti-&. Cc7)i:|.^f5--K 
-/H ISrJiKtJlBffcLTmfiSatclfLott&CltT', 
40 1 1 ^tgffi 2 tc<E^»-&^5 i: Affi' . z 

tiizx <omik^mt^ i ff)^9.m2iztm^<yy i o 

[00251 Jje<0«^^.1f-/P 11 14, 04 tC*L 

0 ^zs^mm^2o<7>s^^ll2 1 (cttw-ckcobbp 

^2 1 afc:J:oTIE«lt:filK3jy>«i^$nTv^&. 
#-;H l«r«Si2fcC^-r*ie. ^.U-;H ij&tC 

[0026] it^. ^a^^-A'i iffimw^iz&mms. 

50 2 O0>]|«affi2 O a b^^^miii^^ 1 (HjK 
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1 0 0 2 7 J ±a<OJ: 5t:4«#->H 1 iWm^L 

X . ««^f**^ 1 <^«ff 2 fciasK-'^yr 1 0 ^» 

a2 ltc®«2*&J:3t:LTt>J:v\ c:£^M'dfj>.-A 
^K;K-;H l*nK?ilS«2 0<oTffiffl|{^ 

100 281 *«romt:*ji-^T^a^-/n i 

S«U J: 1 iOflfficOlEffi 2 »=I6^ 

«2 1 U<»i^ll#-*'l 1 C^^-y^'Xl&JfeteU'riJ 

[00291 *«BBt:ffi6iNI«^a?:S^&«^, 

[00301 zzxmi (A) 14, wm.^{m=f-ii: 

fflV^fcBGA>''?-/^->''O0fS-*LTV>S. 0fc:l3V% 

l<^««2l4-f-fHC»«$n/v:« 
«AvriO*ifrLT, r!;vM51f8S«3 0i:»eS 

[00311 :L<rm<r»^f:\t tif)^^mmm\mm. 

i^-i-hl^hti-yX, B7 (A) fc:5^-rj:d<=««^ 
i|{*|R^-15&#}±tt«3-C«ih-r&i:J:(-V tcH. C«0 
»±««3kL-C»4. ttIfi*>&V^<4«l!ifc7^5-^if 

omnsofiiasrBo, jb^k^ii^^iiM^'Fi kr 

U > h OlSSfi 3 0^E</^!J»Sgfii8t^(aBBt-«MS 
[ 0 0 3 2 1 07 ( B ) fc^-r i dfc:liftO««^|iii«: 

1 *<«i8«2 1 0 i 

y > hE»«fi2 0 kftRSttS t<0-C«>-:>-Cfc J: V\ 
H7 <A) C^LJtJ:3fc:«»<iO««*»«c 
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1 ^ ^ 3 r«± L T t J: w ^ . 

(003 31 ftSUiiA:. asJi, ««iN««R^l 

Srfflv^ytQ F P)^ y*r-i;<mi:^^VXK^h . SfciiV^ 

«-»N'yn o^^UT. y-H^u-AS i tism^ti 
[00341 s^t:, m\mm. «0&fflt'o-c««¥ 
r^-)Vi:mnmsizw.m^i:xii^. itsunwsmsLtf 

[003 51 Jtki.Jf. *-rH9 (A) <OJ:3tc«BS<?5 

w^^^rnvfrnps- 1 10 0 (eM'<-c«i$^(^ 

B3*l6 J: a ti^S . ie^S«2 0 0 
^itrJtlStT. «a8t«B«ASW?-/H 1 &fiiB»iI$H^ 
■rJi5<. iriJ. ^S--Ji-/H 114, EJiaiS2 0 0tc:JB 
20 iS^iX'CV^SiSffiJdfflcOx-f >'rykt>L<J4IHia52 0 1 
(H9 (B ) #8g) (cJ:-5TjEilKflaS»!Jr>S#fCi.^S 
tiOk-rS. ^<7)^2t^«4<-/H iS-T^-fjO- 
h LfcttfliT, «l#««l 0 0«rffi5lja6<S2 0 Ofclfiia 

[ O 0 3 6 1 RJ^Sffil 1 0 0 k S?d^ 2 0 0 tCS iu^ 

Sraffi2»we^:»^&C:i:*tT&&. ort, 09 
( B ) iOj: p tcR^S 1 0 0 ?r5l#Jb«f S t , 3««* 

mw»Ff- 1 o#iBSi2 fc:«ttv%-:^r 1 o*«»asn* . 

30 COJ:dt3lMR<^)«ttiJMi«*^'lfc-«T/N>r*?{J 

x%h. 

[00371 *?«B<^»a[?^iatO»»«rl»BB Lfc*^, 

>^VT\ Q<rmm<r>^1imz-^% . Jtk ;t(J01 ^tc^ 
L3tRJBtto*^to;vtc;IS^$ix6t<OT»4^<, 

<>r 1 0 ^ tfl- UT j'l-ak <0«Stt«Ka5S^ 
^jtpowntclf 5 c: k *<-C& . 
40 [00381 

[»«iB«5&jRl feUiStBBL^^J: 3 t:*|«BHt: ihlf , Z. 

^ . «imtt--K-/l-k««^|i««c«^<^)18ttk ^(4*^*3 
tt<;o««>'-<>':r$-m-t«. c: k i^x% . 
50 [0soism^iftBq] 
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[06 1 :«:ie>>»0^it^(^f«3S^t:^(t&#IIH< 
[07 1 *fEB^(cSi*^«£^a<^-5-*i.mi^MSr* 

■r0Tfcs. 
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[08 1 :t^^{zmi>^immcos<i(mmmi7f^^ 

[fl^iaiHl 

2 mfii 

3 «±*m 

1 0 3*<K>'<>'7* 
10 11 ^SsJ^-Zt- 

2 0 £^S»C 

2 1 sm 

21a ^nSK 
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